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INTRODUCTION
Following disastrous earthquakes in Alaska and in Niigata, Japan in 1964, Seed and Idriss (1971) developed and published the basic ''simplified procedure''. That procedure has been modified and improved periodically since that time, primarily through landmark papers by Seed (1979) , Seed and Idriss (1982) , and Seed et al. (1985) . In 1985, Professor Robert V. Whitman convened a workshop on behalf of the National Research Council (NRC) in which 36 experts and observers thoroughly reviewed the state-ofknowledge and the state-of-the-art for assessing liquefaction hazard. The liquefaction refers to the phenomena of seismic generation of large pore-water pressures and consequent softening of granular soils. The liquefaction is very dangerous phenomenon such as increase of shear strength, soil deformation, and ground failure. "The simplified procedure" (named NCEER in this paper) was developed from empirical evaluation of field observations, field tests and laboratory tests data. When liquefaction occurs, sand layers soften quickly, allowing large cyclic deformations to occur. In loose materials, the softening is also accompanied by a loss of shear strength that may lead to large shear deformations or even flow failure under moderate to high shear stresses, such as a foundation or slope. In this report, the liquefaction was evaluated in District 7, HCMC.
OVERVIEW OF LIQUEFACTION
The liquefaction is one of the secondary geological hazards of earthquake. What is happened with the soil in places where liquefaction occurred? When sand and water are saturated, the seismic vibration occurred, the water spills out quickly, the pore-water pressure becomes high enough to reduce apart or even all the soil's weight. In this content, liquefaction refers to the phenomena of seismic generation of large pore-water pressure and softening of granular soils.
Nowadays, many researches show that the liquefaction occurred by earthquake is only appeared in saturated sand, mud is considered as liquid (depend on the water content). Liquefaction or softening in clay is very different because of the deformation structure.
In 1971, the first research of liquefaction was done by Seed & Idriss, after the huge damage of the earthquake in Alaska (America) and Niigata (Japan) in 1964. These scientists showed out the method named "simple method" to evaluate the liquefy ability. In 1996, in America, the calculation method of liquefaction was corrected, here and after called NCEER (USA Nation Center for Earthquake Engineering Research There are some influences of the earthquake liquefaction such as ground shake, sparkling sand(the conical small craters), impacting on settlement foundation, destabilizing the building. Some methods that prevent the damage of this phenomenon were given, such as a cohesive method, sand replacement or using piles. However, these methods are useful in a small zone. To reduce the damage, we need macro management and planning method.
3.USING LIQUEFACTION EXPERIMENTS
Prediction of the soil liquefaction can be calculated by several methods. Various laboratory testing have been used such as the triaxial test, the simple shear test and the torsional shear test; however, these tests have to be operated under cyclic loading conditions. Based on researches of Seed and Lee (1966) , the resistance to liquefaction can be evaluated by using the stress ratio τ1/σc relating to shear stress (τ1) and initial confining pressure (σc). Another factors affecting the liquefaction is the relative density, Dr as where e is the void ratio, emax and emin are the void ratios in the loosest and densest states. By using the triaxial test in 10 cycles of load repetition, Tanimoto shows the relation between Dr and τ1/σc as τ1/σc= 4.6 x 10 -3 x Dr
This result is very useful to evaluate the liquefaction because of the experimental condition in Vietnam. Another method is used to investigate liquefaction is In-Situ tests. Blasting Test and Vibratory Pile Driving Test are used to improve the liquefaction prediction. According to Kenji Ishihara, one of the difficulties in making correct predictions based on laboratory test data lies in the fact that the field behavior of sandy sand, as has been inferred from Standard penetration test, is not necessarily well correlated with the pore pressure development characteristics of In-Situ sand deposits. 
NCEER METHOD
In general, NCEER method compares between cyclic resistance ratio(CRR) and the cyclic stress ratio(CSR), this method also needs to determine the magnitude scaling factors(MSF)in the study area to calculate the coefficient of FS. After calculating, if the value of FS is less than 1.7, the liquefaction can occur. where Nm = measured standard penetration resistance; CN = factor to normalize Nm to a common reference effective overburden stress; CE = correction for hammer energy ratio; CB = correction factor for borehole diameter; CR = correction factor for rod length; and CS = correction for samplers with or without liners. CRR7.5 is the cyclic resistance ratio for magnitude 7.5 earthquakes. We must determine the magnitude scaling factors to apply this method to other earthquakes. Table1shows the values converted according to some researchers.
In addition, to make more accurate results, we should also assess the impact of overburden on the soils studied. This value is measured by the coefficient Kσ. Kα.
FS = (CRR7.5/CSR). MSF .KσKα
Kσ is a factor calculated from effective overburden pressure, and atmospheric pressure -these factors had to measured in the same unit. Furthermore, the value of Kσ is depended on the density of soil. On the other hand, a corre To calculate capacity liquefied for a particular area, follow the order: Step 1 -Determine the soil data; Step 2 -Calculate the value of CSR causing liquefaction;
Step 3 -Calculate the value of CRR causing soil resistance; Step 4 -Assessment results;
Step 5 -Summary of findings.
THE DETAILS OF REASEARCH ZONE
District 7, HCMC has good infrastructure, it's famous by Tan Thuan industry, Phu My Hung residence and various modern buildings. In geological view, District 7 is a low land. Before urbanized, this area was a marsh. The topsoil is mainly mud, some places up to 23 m thick. Today, because of construction demand, subsoil layers in Dist. 7 were leveled by sand. The soil characteristics were shown in Table 2 . In this report, the author only evaluated the liquefaction of natural soils that SPT values from 1 to 30. The researches about the leveling sand liquefaction will be done in the future.
Sand distributes of 90% area in Dist. 7, the soil's thickness changes from 2.6 to 14.1 m. In this soil,the moisture is 18.23%; the unit weight is 2.01 g/cm 3 , the cohesion is 0.07 kg/cm 2 .
In many researches, HCMC has some faults causing earthquakes. District 7 located in the zone that could be happened magnitude 5.5 earthquakes. As the earthquake occurs, the vibrations will be appeared. Then, the soil is subjected to cyclic shear deformations. In the simplified procedure, peak horizontal acceleration (a max) is used to characterize the intensity of ground shaking. Following the database of VS (Vietnam Standards), a max has value of 0.0856 m/s 2 in District 7.
RESULTS OF THE LIQUEFACTION IN DISTRICT 7, HCMC
There are 138 boreholes calculated in District 7. Seventy boreholes have enough data to calculate and the liquefaction can occur in 25 boreholes. Following the results, Phu Thuan ward is the most dangerous area (15/25), and the next is Tan Thuan Dong ward. These points were located in the map, the Surfer software (Kriging method) was used to interpolate and map. In this map (Fig. 1) , we can see the liquefied area easily.
After finishing the determination, and synthetizing the result, we realized that most of the soils which can be liquefied are not deep (from 13.5 to 30 m).
In there, the overburden stress has values from 77.61 to 148.4 kPa. The SPT value is not high, about 3 -15. Almost, the liquefied soils were fine and clean sand. These experiments are useful for designing building's foundation.
Fig.1. The liquefied soil map in District 7

Example of the Calculator
Author chose the borehole named "PMT" to take an example. The location of this borehole is in Phu Thuan, its depth is about 64.50 m. The SPT's results were given by XY -100 drilling machine. The properties of soils in the area were used to determine initial state. Then, the author calculated CSR and CRR, the results depend on "N" (SPT) and the earthquake's characteristics (magnitude 5.5). MSF factor evaluated, this value is 1.43 (Seed & Idriss) . Finally, the author compared CRR and CSR by determining FS. The liquefaction occurred in layers 3 and 4, because the FS was less than 1.7.
The calculation results are shown in Fig. 1 , the regions where liquefaction can occur are located at Binh Thuan, Phu Thuan, Tan Thuan Tay, Tan Thuan Dong and Tan Phu wards. The ability of liquefaction in calculation in Tan Thuan Dong ward is the highest and the ability of liquefaction in interpolation in Binh Thuan ward is the highest. These areas need to have treatment with care.
CONCLUSIONS
NCEER method is useful to evaluate the ability liquefaction in Dist. 7, Ho Chi Minh City. There are many experiments can be used, but SPT with various data source was chosen to calculate. The earthquakes will be occurred in Dist. 7 with the maximum level (magnitude 5.5); therefore, the liquefaction can be occurred. Based on the statistic and analysis calculation results, we can determine the measurements of the areas that can control this dangerous phenomenon.The disadvantage of this result is that the study has just only calculated by the theory. To enhance the accuracy of the results, it needs to test the soils by more methods, or modeling the liquefaction in the real condition of Dist.7.
Although the data used to calculate is quite various, the data source needs to supplement the SPT in leveled sand, filling soils, as well as the experiment about the grain of soils to have the more exactly results. Finally, it also needs to add some field tests in Binh Thuan ward because this area has a lot of liquefield values that calculated by interpolation.
The liquefaction can be occurred without the earthquakes? Basically, the liquefaction only needs the vibration; there are many reasons caused vibration; for example, the loading of the running truck. It's exciting to research in the near future. 
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